Relative abilities of bis(ethyl) derivatives of putrescine, spermidine, and spermine to regulate polyamine biosynthesis and inhibit L1210 leukemia cell growth.
It has been shown previously (Porter et al., Cancer Res., 45: 2050-2057, 1985) that the N1,N8-bis(ethyl) derivative of spermidine has significant antiproliferative activity which appears to derive from its regulatory effects on the polyamine biosynthetic pathway, particularly on ornithine decarboxylase activity. In the present study, N1,N4-bis(ethyl)putrescine (BEP) and N1,N12-bis(ethyl)spermine (BESm) were compared with N1,N8-bis(ethyl)spermidine (BES) in their ability to inhibit cell growth and regulate polyamine biosynthesis. With cultured L1210 murine leukemia cells, the IC50 values at 48 h were approximately 2 mM for BEP, 30 microM for BES, and 1 microM for BESm making the latter the most effective polyamine inhibitor or analogue thus far identified. At concentrations which approximated IC50 values and yielded similar intracellular concentrations at 48 h (1500-2000 pmol/10(6) cells), the effects of the analogues on polyamine biosynthesis generally correlated with their antiproliferative activity. BEP, at 1 mM, exerted relatively minor effects on polyamine biosynthesis. By contrast, 100 microM BES totally eliminated ornithine decarboxylase activity, depleted putrescine and spermidine pools, and decreased spermine pools by 40%. AdoMet decarboxylase activity was lowered slightly. The most impressive effects were obtained with 10 microM BESm which decreased ornithine and AdoMet decarboxylase activities by 99 and 84%, respectively; depleted putrescine and spermidine pools; and decreased spermine pools by 73%. None of the analogues, at 1 or 3 mM, had significant direct inhibitory effects on the decarboxylase activities from untreated cells with the exception of BESm which inhibited ornithine but not AdoMet decarboxylase activity. Thus, the effects of the analogues on these enzymes in treated cells are presumed to be mainly mediated by regulatory mechanisms. In this regard, BESm was superior to BES since both ornithine and AdoMet decarboxylase activities were suppressed. Given its unique activities, BESm would seem to have potential as both an antiproliferative agent and also as an experimental probe for studying regulation of the polyamine pathway, particularly AdoMet decarboxylase.